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(54) AIR-FUEL RATIO CONTROLLER OF INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To well clean unburnt HC. 
CO and NOx to be discharged from respective cylinder 
groups. 

SOLUTION: Cylinders are divided into a first cylinder 
group and a second cylinder group, and three-way 
catalysts 11a, 11b are respectively arranged in exhaust 
passages of respective cylinder groups. Air-fuel ratio 
sensors 1 6a, 1 6b are respectively arranged upstream 
from the three-way catalysts 11a, 11b. The distribution 
ratio of the amount of intake air to be distributed to the 
first cylinder group and the second cylinder group is 
found, and the air-fuel ratios of respective cylinder 
groups are individually controlled on the basis of the 
distribution ratio and the air fuel ratios detected by the 
air-fuel ratio sensors 1 6a, 1 6b so that the stored oxygen 
separating amount of respective three-way catalysts 
11a, 11b may be the target separating amount. 
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(57) [5ft>] 

[NISI] #*l«W36*fe»Ul**bS*l»HC, CO*5<fc 

«U #*1RWO#«liil»rtlw**=5cftl!jHEl la, l 
1 b£rgB^1-5c Mi-, = 7ctt8£l la, 11 b(D±jfit 
imz^^mmt±>^- 16a, 16b ^i£it^) 0 ffi 1 

ro#K*£fflj»Jt-fe>iM 6 a , 16 bid 
<t ^^ffi^ixfc^J±;l-S<5^T#H7E^ 1 la, 1 



2a 

-A; 



If' 



12 b 



12a -ins 



lib 



,17a 
—13 a 
U 



—13b 




5a. 5b-«4«"B^ 16a. 16b--'±^<WSfiUt-fe>+J 
11a. 11b-» = 5cMtt 17a. 17b ■••T3E<ffi£«W&t2>tf 



5te*2£*RJt-fe v^SrEBL. #*ffi8Mc:#E£:ixSKA 
«fc 9«tffi * ixfcffl»M:£ i»feJ*J«i-<5««»©H5c«s«E 

[ft^il 2 ] sg^JtffltP^S^ <fc S^it^-fbl- 
#ft p«BBfcU2> h^^©SC-fk«rWiWJi-5*rRl^#«lffiW 
«itftl&$ixS!»A3S***ffl8'J^»J«ii-*>»Affl**WJ 

«2?«SJt-fe >"^$rE@ U ±IBIftlK*#tiJ#»tt:#«1« 
tb£, »jcSi-S = 5E««»r*J«t*»*o»l»5£«i:!R3» 

to T *f JS"*- 5 T SfHMffiiR Jt is V1H::J:?>t&Hi£ix*: 
y - >-efti^£ # fcf±JKMI)$ft*:!»3ijSIE»c:*t LtB*t«J 

^T^tb £ ft fcftm&%JI^*£'**J&ME*t££ L T ^ 
5 {£ <b d»*»to b-f fcStJS-f-a T2fcM^Jfc-lr v-frK J; 5 
t&fctl $ *ifcgy»Jt# y v ^"CftV> £ # Icrt^-T * H5c 

[llWof^ftf&ejl] 

[0 0 0 1 ] 

I * H w jr - f 5 1$ * £ » ) * $g H f i «M H <d it M 
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Affile H-f * 0 
[0 0 0 2] 

£ »C H C , C O Rf b L * -o N O x £ iB5£f 5 tttg Sr *T 

fttit^ffl^THc, co, no x%mu%\cmti-Z)~ t 

fc£ LT<b Htc«1»0 2 * is—ismm, WhWtmfftM 
mUZlzZ^XHC, CO, NO x Zmt-fZZ £#T*£ 

So 

[0 0 0 3] gp*>, =7Ettjatliffi«SJt* !J -><£>£ £l£ 
1 ©Iffit i o T N O x !J51Jc-t bixS. — ^ 

fatt^ y v^iztezt ymtf*^ (o^mnc , co^e 

iHC, CO/eiS^-fb-frL*t)e.H-5 0 ^oTS^Jt*saSI 
*EMt£frb-rtl1t. itliNOx ^5l7n-ti: LAS (CJiH5c 
Mtt^tt* SrW* Li5 ft «■ tt»ift b"f , EP *> = 

ttixliftb-T. — *-rcD£#*^SHC, COSr^b*L 
ft 5 1' rtHTcttiK^lESfitfroig* SrfrK LT l^ft 
liftibftv^r £{cft^„ IP*>^ ^MSJt/isaSSl^it*^ 

fk&mmztt it y -y ?-m\'-rtitz t # fc*j»H c , c 

O ?r®f{bT-# 5 J: 5 fc»Kf±=5E«aC©Wt*»W 

[0004] t^zx'E.TtMimz.wmztizmm&isj: 

*«E**i: ft 5 «fc 0 \z.mV*M*M&-tZ> Jt 0 lz Ltz 

fiiMmm*£:*nx'3b?> (<&m%6 - 24902 

#JJ8) . 
[0 0 0 5] 

SS^ AH LT*5 9 , ##«ififSrtlt** =5c««CS:SlB 

utz ftmmm \z & v * r « , ji ^±%m i- a a * n s s« 

ft *s 6> «■ = 5ctta<0tf ta i- 5 fc » I4*« 

IS W little * 4x S K A 5 £-51 is fc 9 , « o T 

±a» ©<&*o © n i t 5 smut m*p£ >sfe * t © * 

5 ^ £ ft^ £ v% 0 fflmtfhb. 
[0 0 0 6] 



©d imm<D?gWiz£tit£. Stffj£r*Mk©^f8!$M;:#ii| 
-T 5 t # Id a* * -* 82 Sr SffiS L , ##ft9 
S£l*lld5fe* H^ttit^ieg-r 5 £ #jc = 7c*ME±«E«># 

*Jfc-fc ^tMd i 9 ^tii £ titL&Mkb £ bttfc-fZ&ffi 

w. m a & # sera s¥ i - o ^ x * * % m -r z> warn * * tts # © 
£ , «•«• /ass* iMfta* g tti&tte* £ <c a «t 5 id#ftfgj 

W©ffi*8tbSrffl8iJJc#J»i-5S«Sifc*J»*ia: £ ZMffi L 
BP*>. &£Llti8Md#lB£;h,.5!KA£^S:£3?!ij 
LT d ©IStfcl £*btf:!R A3£^£ldS<5VT#ffrii£B£iiiJIft 

[0 0 0 7] 2#l©3S^T'lil#g©$g|flld*3VT\ 

a* y - v £ $ tbfc^.ffi^T-i4mr*1 tb^b b ^ a^fc l& 
4. 

[0 0 0 8] 3mm<D&WX'&imm<D?&%i\Zj£\,^X y 

fc»A3e***» »Jfc-^4*ffil*W = 7ctt#-taEfcE« 
4 =7ctt«C»-is^ S»*©Jft«a« £ K*M©ii«it 

4 TM'JS*KW:-t >~y-|d J; 9 &ffi £ ^tfc^Bit^ y - > 

ia^ldig LTV 5 Id t *^»fc> ^-fSt/^-r 4TM>J3g^ 
Jfc-i? viHd J: (3 ttffl SlxfcffiflRJfca* 9 ->Tfcv£ # Id 

[ooo9) HPt»s Sfffl^iifctfiSBSiieflJll*** 5 *^* 
L T v ^ l >ld t "f Id TSHRiaaBJt-fc Id «fc 9 

^ffi^Kfc^ib^ y ->T-te5 £ # »d(2 x BP*,f+®± 
T-«ff (dig L X ^ CD (d $ft Id »i* 

9 t,i$i-#*5£#^btt4„ Sfot^roi? i^f4«3I 



t£IS3¥ 10-220267 
& £ !S * M l-*t Lffi Id ^ ^(d JtLT 
TT««2E*Jt-fc>*»J:i: 9 ^ffi#nfc^tfc*s y - vc- 

HtSJ: 9 tatrsi^ibiii. totrctlM 
iSlwlftHlieA ^®3gr td*r Lffiitfl*) (ciiy^ $ * 5 0 
[0 0 10] 4#g(D5gPJT-(i3#lcD?g^tC*3VT. 

&%mm<nE.7t?&mz^^x&&£tLi^mi&M%w.wm. 
tfmxmmizmi.x^^^zhfrfrfrb-f^ttfc-i-z 

Tffi.W&mtt-t VlMd i 9 «m * tbfc^Bit/j> y y ^r- 
iM£t< ^o#^ffi <0=.7tf&m^r>\,^X'M.mZfotL 

nm%mmmm-mjKmm\^m\^x^z>[^hfrfr*>h 

[0011] fiP*>, Uta^ixfcWjKSftiltBillti^ft^Bl 

f-irj: 9«lt±i$^fc^Jt^y yfT-*>5i#tli, BP 
*>S+U JbT- »4Bf »®?^lttglfi ^rJJftgtfi C it U T V * 5 
© lc$BK ^ tt**BUBt*K 31 LT U^tt V t # Jd ttf+» J: 

b-f idTSSffiij^Jt-t x 9 * tut mm 

kbtfl) y^T•/«tV^i:#, BP*>f+»±T'l4tf^S^^f* 

m-oxz.cDt^iztim^m.m&^m^i- 

[0012] 

[»WO*t©»ll Hltt**W*VS!6«13i3i>^ 
vldiifflbfc^^^LTV^o il5r#St5t, l 
l4^E^^>i5'^*1-4^lll3**Sr^LT*3 9 , -#©'< 
V^(C|4 3o©flffi2 a ^ s m^CDsOfiZh 3 0(75^ 

«2 b***-»ieit**L4 Q ^IgP^T'liWT. -^©^<^ 
^©3o©^tfS5 2 a 1 ©^fSSS^t^L, {t!l^©^<V 
^©3o©*f«3 bSrfl5 2©5S«»t«!-f5. d©4§ 
^l©^©£^2©^fS»T-^SId.^^=fTi3H 

So 

[0013] H 1 m«»©=§-^iS5 2 a liJ^JCi-iKfttt 
^3 a Sr^LT^l ©»S^ta!S4 a ldjg*S$tb, 
«Ef3a rtldll^^ StiSi-iftfaj 2 a ©fS^^- h rtld 
I^ltTiW^"lW1-4^©©^'«W#5 a b 
ix*. 8 2 *[ffi»05#«ffi 2 brtt»J5-fS(!S«R 

1=3 bSr^txm2©©^ji?S4 blcil^^ti, #»« 
Sff 3 brtldli^*M^i--5^f« 2 b©Km^- hrtld 
PS] X * * W-j" S «> ©i.f.!|sHft^# 5 b *s Btfttt fe 



(3) 



[0014] % 1 (Dyk%m'&4 a ,-*3 XlfM 2 C0'jjmi§5§ 
4 b f4*3l<7>®^'^ h 6 l-Jg^^tt, Z(D*±m<Di&% 

h 6 rt^tt^*WIJc:*J LTitiiO^ o ;y 9 #ES 

[0015) fg 1 2att»l 0» 

^■v^^/W K 1 0 a *3«tt/JB 1 <0 = 5tf&m 1 1 a £l*J© 
L*Lfl*j£E = 12a Lti 1 OfiKf 1 3 a 

Izm&Ztl, JU 2 »«W©*#1« 2 btt*20#*v = 
Kl 0 b^<fct;i2^£7cttll 1 b trtSKLfctt 
I^^<-^ 1 2 b^ttl2 0#^f 1 3 b(Cig^ 
£*L5o jR 1 1 3 a fcJ:t>'l2(OMf 1 3 b 

[0016] tt^F-SHSNi^-^y j. 3 ota-r-f v^/u^vf 

^fcROM (y-K^yy^^y) 32, ram 

y^AT^ir^^^i;) 33, CPU (W^u^n-fe 
y-y-) 3 4, 1%f%mMlzmm£tltis<iy*Ty^RAM 
3 5. Avbtff— h 3 6*5£Xfft*)tf— h 3 7 £Affi1~ 
5 Q ^77o-^-^ 7f4SRASSl*twJt09LifcUW>«; 
ffi«r«£U rotiJ*«EE*#JC"*-SAD*»»3 8* 

m^t^^^i-sr^ Y^my^f-x 5 

3 6 CA*Sh5, 

10017) 11 <D = tlM1& 11a ±ij£<E>g|^-7 — 
Kl0artlaia«Jt-feytl6a ©T, 1 <0±m 
«ffi*Jt-fe^*i:#-rs) *E«*ix. =tc«JKi 1 a 

T«0#*«1 3 a rt^tffi«SJt-fe>'lM 7 a (^T, 

mi (OTWtm^mit±>^tm-t^) &nm£tiz> 0 - 

ftfc£«RJt-fe>-y- 16a, 17a Offl*fS#tt»ft?i"S 
AD»3 8^LTA*^- h 3 6\ZAJd£tlZ> 0 
*fc* ^l(7)ExWl lartl:ii»l© = 7C«ltl 1 

a ©j^^ttWLfcdu*«ffi*«*i-aa«i?>i>- 1 8 

a *SE«£iV ::<E>?fi££-fe>U- 1 8 a OUl*«E* s *tJES 
t5ADf»S3 8 ^ITAA^- b 3 6\Z7<tt$tl 

[0018] M 2 (OHTcftfeJK 1 1 b ±*0!>#«^ 

Kl 0 b rtfctt^«lt'fe>1»- 16b (KIT, ^ 2 
<0±««ffi«Jt-fe^*i:*-ra) **E«£ft* IS2CDH 
5£ftb«t 1 1 bT«©#*f l 3 brtlcfc^iSSJt^^lH 
7b (»Ts IIS20TllWffl8Jtt>'til)!t5) 
g£3x5o -iX'b^B^tirV^ 1 6 b , 17bc0tti^{f 
*f4*HS-r*ADaE*»3 8i^LtA*#- h 3 6 \C 
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A^]^5o *7t, %2<D3.5tW)% \ lbrtC|j:i2(?) 

JgirVlJ- 1 8 b/jSEfi^ft. IOiagt>t l 8 bOffl 
AIE^JSt5ADX«3 8*r^LT!A*aK- h3 
6{ZAJd£friZ>o A^^"— h 3 6(CWttH|p]ts8! 

— ffl**— h 3 7tt«»iail3 9*r^LT 
5 a , 5 b jx*. 
[0019] #±«flB38J|RJ*-te ytl6a, 1 6 b 1411 

2 (a) ^*$na<t5fcffl*JtA/F(^i:fc«*i 

3 8 4r#LA*#— > 3 6 dA^ £ ix5o t*oT#±« 
i«3fi*ISJ*-fe>^ 16a, 16 b©a*«#d»b*tJC1-5 
HTcfefejSKl la, 11 b Ji«fc:tettSffi*JtA/Ffr*n 

[0 0 2 0] 'm«c»L-C#T«E«^*BM:'fe:>* 1 7 
a, i7b(4EI2 (B) I^t$H5J; 5fc3lfc£ilBJtfc: 

£«*Jt-fe >-y- 17a, 17b Wtffl*Wt# y — ><D i # 
140. 1 (V) e«Offl^«EVS:JB*U SS*J*# y 
yf^itCftO. 9 (V) SS^£H*mEES:3g^1- 

17 a, 1 7 bOffl*«£EV*SK3£ttV L , «9x.tf0. 

2 (V) in^^tl^JCt^ETcttil la, 1 

1 b O T M« ^ ^ W S ffi JB It * s y — v ^ fc S i « Wf L , 
TSEiR'JSi&Jt-fev-y- 17a, 17 b <£>fcU;^®EE V^S^ 
tifv R , #J*Li4*0. 7 (V) J; 9 t^^t#fc$ttS1-a 
H5ctefflEl la, 11 b<DTWtW\ZjStfZ > &Mltfr}) y 
^fc5i¥U»1-5 J: 5l:tT^5, 

[0 0 2 1 ] £ *>-C = 7cttg£ 11a, lib f4^«SJt 
*s J*3fi&£«5 Jt o ^CHC, CO SrKMfc L rt>o N o 

x zmTz-tzwim, ip^hc, co^wno x &m*$ 

5 iuE^ttl lla, lib (40 2 ^ h u—^tg. IP 

u-^mtBi- «t o xfc t x.ffl«stt3&saiaffijiBJt**fe-fjx 

/c^ttfcETcttll 1 a, llbl:±otHC, CO 

^fla(4H5£ttJKi ia, ii brti^ihst y^Ac 

[0.0 2 2] BP*,. ±V $J*C eli&M*»0Vtm*b 

z>t^&mT~&v), K**s*-fri-6fc-fe yrc e o 2 £ 
lottyrceo. ffl»Jt*y y^iz 

1"5 t ^ixb*i>«HC, CO(4iry 7Ce0 2 ^?)lS 
£»V\ ffiotir !)7CeO, f4SU ? ^F^^^ir y 
CeiftS, -fey »AC e^fflffl*>bit*Sr 
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C e 0 2 /J^b f i ^ S 9^ C gf ^) PbI (i^fS 1/ ^ 

[0023] ^(dx v^mkttfv-^izteztmn.tf 

«:HC, CO«U7Ce0 2 /j^ii^f 

fif§i£»£7^bT;h^c£ IT tHC, COjoJztJ'NO x £ 

J: N O x £ { ti~ 5 ^ t # -C t 5 O tt &KUt - is 
irftoTci: #l£H5cttjtttl la, 11 bri^sStSrlf/SL 

tCESillla, llb*«5t«0»*t»lL 

[ 0 0 2 4 ] £ C *T- = 7ctt!jttE 11a, lib «*R»K L 
5 SK**^ttBB«*s*> 9 s H5cfii^ 11a, llbli 
HTcttjflt 1 1 a , lib L 5 *»**W-b©** 

tt»*i-sr.i3ftsr#*u\ — £jfttb**Stt£4ftJ* 

a> b ftit »-& y - v««j^-f ^ y y ?mjw t- -f tt s 

#«»*#{k;L 5 S*:*^«:m^btr*U5 
*4:rix^b|ft«tL5S**#i:Sr«L< ltfe< r k 
fr&mtftZo BP*?. =7c««SEl la, 11 ba«tt»L 

a, 11 b iCffj^^ttTl/^g^S^HTcttj^l 1 a, 
[0 0 2 5 ] k C5t*E5c»Il 1 a , llb^ff®^ 

^T^5BS«S(iiE«f+iyi-5^^^T*#i a! , Sot: 

ftbftv^i^5IBOa $ fca. ZTtittl l l a, i 

l b^boK*(OJftl8ta«ttlt«W31< , 4fci<oiBlBt 

£fifrir;i*V^^5^a s a>S. iP"bx B£Si<£> 

[ 0 0 2 6] rnt£»LT=7cftfeg£l 1 a , 1 1 b C9Bt 

^isfts-c**. W*>, ttHtt-ib *tt=5E*ai 1 a, l 

I btt^SMC* b£ftTl^S(BT = 5c/ttttl la, 11 

I I a, ii btoimr^ttHR-cfca. m^xmm<omm 
m*m±xfozftm*mmtirz>zti*m< &mx& 



5 e *fc* t*iS31lE*«c:i(B»«)«»*rf»Jti-*w ttt* 

3l(C^^tLT*3 0 , - <Ot #(Ctt = 7C«*ll la, 11 
T*59, L^t> = 7C«i(tl la, 11 b 0>&Sl<OSi»i£ 

or fc=5E«tti la, ii b (ommmrmMmtm^ 

LT**0»*lfc*fflt6J: 
[ 0 0 2 7 ] t r 5TM*(B»******-c*>5 t ^ 5 

»J«**lK«*ttJKTE#OSC»c:j:oT**ns. fi£ 

0 r if mmtmtuuko s c #»-c*> 5 1 ^ 5 r t itmm 

o»K*36s**:-efcst#**UT*5 9, BfiKKSfJafcgfi 
iOSC ti*Mc*:<D k * l£(4AUB?£ttlMtf £ttftJt L 
TV^t#^LTV>5c ttKK*K«*OSC#** 
©^WE^OSCma xT'totl^il^c 

[0 0 2 8] K^K*^iS**«J:t/KK*^fffll^ 
3S«KJtoM«a]R l««»i:J(l2«lBWteov^*-*»J 

ffl tcfr fr^s # c ix b p^^^ «t x/mmmm^m^ 

[0 0 2 9] *«W«cJ:Sltlft«-Ctt*lft1BWO=5c 
1 1 a COV^^A t ^ «9 ^It^ieS^S^ctt/ 

»*i=K0 2 - (Ga • K R AT E 1 * (AA/F) 
/ (A/F) ) -At 

jKli=K0 2 • {Ga -KRATE1 • (AA/F) 
/ (A/F) /k) -At 

r :t'K0 2 f4ffift^OiJ*j(|ft**UT*5 5. Ga(4 
i«ffi^OI»AS«i (g/s) KRA 
TE llii»A2fi*G a 05 *>-?mi»ffiWfc:5raB3 
HSKAS«ftt0^ia*Sr*LT*5 9, (A/F) 

1 ©iittflJffi^Rit-fe >1M 6 a ici 19 ttaSttfcfflKBtt: 

^tfLT^IP, (AA/F) (4^(D££l«i:b (A/F) £ 

attaMJt&oflu (A/F-a»ffl*Jt) ^lt^ 

So 

[0 0 3 0] y - >^ t § iC liHjcttttt 1 1 a 

r a t e 1 nm 1 ftflsw© s/ y >ytoiz.m&.#tm m 9 ic 

tt*S3?ixi»*5* (g/s) ^*LT*5t), (A A/ 
F) / (A/F) 



S:^LTt>So SfoTK0 2 • {Ga -KRATE1 • 
(AA/F) / (A/F) ) • A tttlSSNHA tS9^* 

MftXtt (g) JSLtv^o ::t'AA/Fiiitfc 

fc^H^to^l 1 a ^K*$nS'bOi:*x.fe*t40 
t?p#Pb1 A t a 9 coffi**tt^*JK5R*i l^l-iir 9 , 

[ 0 0 3 1 ] rcoj: S^ffiJRJt^y'-xoirSlctt^lB 
A t S 9±»OjfeJRIit***s»jK*lxSr 4:Kft9, B£ 
oTJ:»©»3KKillBl«*OSCtta!^l*mA tS91 
iBOA*J»**ft:^«^-r* r t left*. 
«E 1 l a l:o^t^I«$MtO S C 1 tt&SS-C* 

OSCl=OSCl~K0 2 • {Ga • KRATE 1 • 
(AA/F) / (A/F) } - A t 

5P^A^i^IE$^KRATE 2 ^f5t^2Mft) 
g¥oH5tto$t 1 l b ^oVNT^ffJKK*BiBt*0 S C 2 

[0032] OSC2==OSC2-K0 2 • {Ga - K 
RATE 2 • (AA/F) / (A/F) } • A t 

^fflV^fetU-So w©ai:fc^TtK0 2 -Ga • KRA 

t e a tejg i m.m&<Di/ v >m\z.mnL*$mi& 9 khm* 
snssit (g/t) ^ltvn^ matro 

5£(£:fc5^T (AA/F) / (A/F) tt^LfcggJC^ 
fii-S»*0«-fr*:*UT*5 9, ffioTK0 2 • {G a 
• KRATE 1 • (AA/F) / (A/F) ) • A t I* 
^BAtaj^Mli (g) *«LTV^o 

AA/FI^Tfc^e 

[0 0 3 3] «*i-SHS^K*3&S^JEi-« t n O^JEK 

«aStt = 5c«fflE 1 1 a — oKXoftflKJ: 9 fciB 
<, ttoTrot*=5c«tttl 1 a*»feK«*U»6>n 

»**J: 9 fc^*< 5^**5 £=5Ettl«l 1 a 

t^ii^irb^r i/k i (=aft«»«/»#agi) t-rs 

£ «p M A t ys 9 oBl«*tt±iE(^^JE»**taSlt 1 
/k i«r*J|Lfc*4:4 5, ^oTD^ A tS9©KK 

[0 0 3 4] 5teffi*ita*!J y^roir^lcitti^fH 

A t ^ 9 ^JES&I* • iSStt; l/ki #»-f £ r £ 
49, fltoTiaSOBiMllMllO S CSttR A tS 
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9 • i&Stt 1 / k l fcttWtt ZZtlztj: 

5 0 SfoT A A/F< OT'fcS: kZ^Z-Zk^Tzf&m 
1 1 a fdOV>rcr>P i f«gt«JIftMO S C 1 ttft*t?*S 

[0 0 3 5] OSCl=OSCl-K0 2 • { G a • K 
RATE1 • (AA/F) / (A/F) /kl) - At 

*7t, 2 «GLina¥o =5cMsme 1 1 b \z^>\,^x<D%tm.mm 

MiO S C 2 ttJk*-e***L6 r £ l:45 0 
OSC2 = OSC2-K0 2 • {Ga • KRATE 2 ■ 
(AA/F) / (A/F) /k 2} -At 

ttttBERXlftlttftO S C 1 *5 X I/O 
SC2l«ftl^^ 0 

[0036] :©i o^mmmmmmosc nsnx* 

0 S C 2 tt#ft«»li»ESii5»Aa*ii , JBiO 
±«{BJfflilRJ*-fe>* 16a, 16bCJ; 9»tH*nfcffi 
i&J££, = 5t«!»£l la, 11 bi^js^dltiR^IKlBii 
aE4rK*5*S^iSKtbl/k 1, 1 /k 2 i^bHtU-*- 

1 a COlf glJi^fMitO S C 1 m a x f^S^Wt- 
|j:E5c«l 1 a^gfp B a ^^#(Ot*M{tG 1 (T 
c) t£5cttJKllaO*{kft»DKlioa (=G1 

(Tc) • DK1) l:J:oT*^5o E5tMl 1 a 
^«fiPoOi:#(75**iBiB6*G 1 (Tc) MlEI 3 (A) Id 
^£it£J: 5«-H5cittJKl l a or^ST cce>H8fe-eS> 
9, ^©**BM*Gl (Tc) liEjcftkil laOS 
£T c3ftSjiS<fta*5if*#<*5o 

[0 0 3 7] — =5cttiK 1 1 a (D#ffc«»DK 1 tt 
Zxttll 1 a Wp^^^^fj:!. om L^^L 
*3ftSfe=7cttjKl l aO«fflJHIB**<4SfconT = 
Tcttttl 1 aWCML, 0 2 ^ h S?«MSas» 
J*fc:»<*<5. *»WteJ:5J|*«^r4=7E««l 1 a 

9 , r <om&=7t$m 1 1 a (o^itmxDK 1 an 3 

(B) fc**ix5i5fc*a3HE B #IBTD3&s*< 

[0 0 3 8] — SS 2 *«»© = 5cttil 1 1 b (DftM 

mmvmxmmo s c 2 m a * t »*ttfcttH7c««; 

1 lbWD^)^#^fMIIG2 (Tc) tESft 
ttl 1 b0^kffi»DK2i©a (=G 2 (Tc) -D 
K2) CioTf ^il^io :<DE7cttKl 1 blco^t 

h=^nmi 1 bt>m&<Dkz<DM;±mmG2 (t 

c) fiUM (A) J: 5 f-HTcftfeSiE 1 1 bcoffi 

fTc«T*fc^ w^**Ilft««G 2 (Tc) 

fc, HJcttlBtl lb©*ft«ftDK2fcB4 (B) 
[0 0 3 9] 13 (A) , (B) *5 J: 1*181 4 (A) , 
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(B) \Z7ft£jlnZ>G 1 (Tc) G2 (Tc) , DK1, 
DK 2i$mmz± *)&#>btl, ifc^XZthbG 1 (T 
c) , G2 (Tc) t DK 1 , DK2^)iH*»bft 
Sft^TOtSO SClmax, OSC2max (*g£E£<E> 
**Jtt«t**:«t < *LTi^5. L^Lft*«5>H7cttffltl 
la, llbOffifflOLKclCiotliGl (Tc), 
G2 (Tc) iDKl, DK 2<0W^b**?>tLSft*: 
UfO SClmax, O S C 2 m a x ^M^OM^fSL 

O S C 1 m a x SrtaE«KOS ClCJ: 0 «jE U * 
*Jlft8(£fio s c 2 m a x *sHKi<z>**0MB* 

i~± 5 l-S^HttBdSO S C 2 m a x SrtfjEffiiftK OSC 
[0 0 4 0] J: 5*M«^ttffi«lt3ftS3l»ffiJI8 

BfcftO S C 1 m a x <O^Sr B«JK«*0 S C 1 r e f 

i: LTKr*UXtf»^± 5»fenfcffiKK*ltt«l*OS 
c lifiztommBMMOSC 1 r e f 5i-^£f 
»AM;§;rt s ^iiy^^P £ ^ ft«ItOSC2max^^ 
laKHIiOSC 2 r e f i: bTK* UTtHHc J: 0 » 

fenfcfrJK»*«i«*o s c 2 &^<Dgmmmo s c 

[0 0 4 1 ] gp*>, **W^±5Jt*ffi|-CttJRl*1BW 

*«8»*I4»IWTAUB 1 ttH5 (A) lc^£;ft,5«fc5 

gMEftN<aB6ft£ LTf^ROM3 2l*3lCfS1g£;ft,-0> 

^■****B*HW*l»IBT AUB 2 fc^ftJMMc J: 0 * 
^ibHT*^, r©S*M«WWflTAUB 2 ttEl 5 
(B) lc*£;h,*<fc5K«B8*«f (»A£**Q/«H 
EficlfcN) ^<tt>TlilH]»N^iit LTf ftROM 

MM^ITAUB 1, TAUB 2 (Zjttft U^< i: £ 

SCI, O S C 2 g tlMSSO S C 1 r e f , O 

SC2re f JxT V^S i: # lttt«S»«»l»IBf4 

S*«S»»W^fBJ TAUB 1 , TAUB2 Icjitt £ ft 

£ 0 mic:s*LT»nsK*jatt*os c 1 »B9taat 

O S C 1 r e f A^filStBiR^MO S C 1 7)5 
lIMfiOSC 1 r e f tCMo cfc 5 KJB 1 

KRiO S C 2 *: SffijftAEftO S C 2 r e f i»6fft5 
t flf»K*HJil?tlfl:0 S C 2 £S SaMKHEttO S C 2 r e f 

(^5± ^ \zm 2 *«wfcs^s*»p(i»i*nB**i*x 



[0 0 4 2] H 6 fc« $ tt5 «t p (CffrJKttXJKHtftO S 
C Id*B«KBi*OSC 1 r e f 

fcf4J»»*»B»nBTAU 1 36«»*«S»i»»l»BJTAUB 

iDMtf O S C 1 *s gatJftffittO SClrefiH* 
# < tt& JrttHSJRJt* y ->M-r-<< *»*»i»WT 
AU 1 *S*M»WeiSITAUB 1 I^LT^Ml 

ttl 1 a^»**s»#$^ #r< LTBT«K»Bi«t*0 
SCI IJStflMMOSC 1 r e f \ZmZ> 0 

[0 0 4 3 ] &v^TW*©5MI** $ *i*U ttMKXM 
SiO SCI a* SttfitttftO SCI r e f±9 < 
«*i:JISl«1B»©ffl*Jt«:y *iii-'<< 
PATAU 1 *«***««»I»IBTAUB 1 fc*tLT*|* 

EflJrO S C 1 tiffVgffRRlO S C 1 r e f CI6 0 

[0044] p^ff^^Hftgfifios c i tc/si: 

T«S3|B|.*«t«FlB T A U 1 *ffifl|»-r 5^<hia!) If 
MIOSC 1 SrSSfflftfittiOSC 1 r e f 

:ims 0 «i«cia?¥^«sjt^y-> 
i^f^NOx^iTc^n, ^lftffiwo^sjttfsy 

HC, C0^J;yN0x^n4^:il:i5 0 CL<£> 

7 a Otb*«flEVtt3aifcffi«Sil:-Cfc*w ir^-fO. 4 
5 (V) f^ia^tfif^tL^o 

[0 0 4 5] i: r 5^*3619^ J: *St*ffJTttW?Ltf« 

H5cttSSEl la, 11 <omxtf*1£&nM'ffl-QlbZ> 
t # s BP -^Bf jKtt3RKKSO S C 1 , OSC2^ftfc 
5 t ^ ^1$ i lt»«iMf O SCI, OSC 2 
©tm#BM*3;lx5. r©i:*»J|C±©trJ«**ttlll* 
OSC1, OSC2 -^St jp±^)**llft»t*0 S C 1 m a 
x, OSC2max ^XM^It/KKillJKRIA^IIIRo* 
MRtl:» LTf lis ^ttKBiKJKRlO S C l , O 

s c 2 *mm<Dm±mm<D*ftxihz> smmmm 

T*iif+»±offfWK*iiaB(i*o s c i , o s c 2 tmm 
mmmmiSLnm^-^k L^oi^iiwio scima 

x , o s c 2 m a x *«JIR5©**KaM:lc-Srt- § J: 5 
(cKftieft t OiSSIt 1/kl, i/k2 

IE L, T^^Oft^cUftgftftO SClmax, O S C 2 m a x 
****]EffttKOS CI, KOSC2 lCj:0tfjE^5 
i 5 I- LT^5. r (O^ £ ^CoV^Tm 1 
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<5o 

[0046] *&mK±zmifcmx*{*m±m\mo s c 

1 m a x \^miEm&KO S C 1 ^|«:^:J:ot 
tMlIOSClmax^flEJWo gp*b, &5£cO 

OSClma x=OSClma x -KOSC1 

tottfB?*KOSC i^ti^i-5<t*^i]ftBttSo s 

C 1 m a x ifim* U> tflffiftKOS C 1 d5«/>t5 t 

iMItosc i ma x»t5:ti:/j:5o 

[0 0 4 7) H 7 (iP^liftitO SCI fcitfft* 
JSIfOSClma x^^^HJg(Ofl$jKBg*JBilSlt**5J: 

tt«TMW fe i^ift I- i 9 l ft«#£)g£tf&Jfc 

co^Jta^rfr^y — vlcftofct-rs btil%tf*tp<o 

mho s c i ttftWKWd? u m^m-tZo nm&M 

»*«r»*U*.tt< ftSfc»lcH5cttiitl l a ^TSt: 
:fctt*£*Jfcfcy->Kft9s »<UB7i:/T$li5 
± 5»cJBl<OT*«ffi*Rit-fe^lM 7 a Otti^mEEVte 
0. 2 (V) ±9t>i6<ft5 0 IP^> *10TSfE«S«S 
1 7 a K<fc t>t£ffl SttfcffiDBtttt y -^i ft 

ciiiSfktf, *fc*ftiti/k icok i©«fcSEft; 
Lftv\ 

[0048] m8te<*it>frv>mmfr£vf&it*.i%m<D& 
mmmmMMio s c i ^^jsi-sss^ 1 ^Tggffios 

DBJt-fe^lM 7 a Id J: 9*a*tbitffl*ik3ftsy— X-ft 

o^^lTV^o IrSflftltOSCl^f^ 
»i"4«»-»l©TSIE«ffl*8Jt-t>lM 7 alc£9^£B 
$ft7t SJ^lt a* y — > I- ft o i: v ^ 5 r t lilriKK* JBi 
ggSO sci #*C»Ltv^j:< Tfc*RSo»fJBIift*IR 
BttSf^iciftoTv^r t «r*rtL-ci^a. ^<ox 5fw 
tt*±©#j*»*ft«*0 S C l i:HK<OflfKK*JlttBfl 
lose l t^|B^ftd«*uaottlft*OBt«tiS«Sra 
<f^^L-r#\ *0|S*tHi±©BJI«*KI««OSC 
3ftSJMHo»«»*BW*J: 9 < ft 

BP*>iStfJfcl/k l*ffiT**5fcft«-EI8^* 
*i5*D<ii£Jfci/k i<Ok l a?fitSr*t <-T5<t 51- 
LTVn^o ft**. r©t#ll«oflf]K**«lK»i*^ 

ftoTv^5^T-f+s±^ifJi^raim-o s c i temt 

[ 0 0 4 9 ] H9f4(pie>*»<03a4fcJ: !)*l£Uti»<02E 
»JtjJ«— l*Wlc*^t3lcy->fcftofci*Kt^l^±©SS , 

ORltjftS y — VlcftoTl^ft^4frfr«:* Itv^c Rt/WS£ 



S C 1 ^^(CigLT^Tt^i^(7)fl«I^M(ia^iC 
flf»»*JBl«*0 S C l t ftM0jrmtt*KIBftO s c 

-f#\ ^^Smtf»±^lTl£B^MSOSC l sftsXKi 
^RfffttSRHMIftJ: 9 fc/hS< fti^b-Cfcfi. 

i$SJ:bl/k 1 SrJS*$^:S*:«)^|g|9^$tLSjD< 
i££)t 1/k 1 (Ok 1 (EHl£vh£ < -T^i^KLT^ 

[0 0 5 0] 010 JifffJKKSIlBiBltJlO S C 1 *5 i t>*ft 
±mmo S C 1 m a x ^^e^ ^EBRoifjKHitllKttSdo 

fttt«"Cftrfe*»©3a*^J: 5-W»l:» l*«WOffiJ(|S 
Jfcrt^rtUcy ^/fWotl^^lTi^o m l JRfB 
WflS>ffl»Jt3ft«*r|3^y yfWotttSirftft^t 1 

IMIto sci ttA*tc*U* U **JKBfl*o s c 

1 m a x lciSi-5 0 . ffKKSlJK,filt#0 SCI j&S**ttKI 
lOSClma x 1^1" 5 £ H5tfl4*£ 1 1 aKttfcfW 
K«i-^*SI** s ^bft< ft**:«>^=5E«ai l a 
^TffiKfctt5£«RJfcfc y s/^t-ft 9 , Jft< 1 0 

fc*£*L5 J: <DTflE«2SJ»l*;-fev*i 7 a otB 

^miEv^o. 7 (v) j:9tiS<ft5o ip*>, mi<o 

T^R'J^tbir^-tM 7 a {^<t 9*tB*iXfcgai8Jt«4 y 

#ScKO S C 1 ttSWfrUri*, * fciftftit 1 / k l CO k 1 
0D«tfca6<bLftv> o 

[0 0 5 1 ] ill iifeie>*^a*^J: 9*lflW5»^ 
ffijftjtds— WW^**^ y y^ftofci:*JctHt±o 
s c l ^SMSto s c 1 rn a x 

«-rs«ieiiiioT««ffi«Bit-fe>in 7aia«9^tti 

SixfcfflRJtaftsy yfC^o/cI^^Ltv^o IP 
•b. W-3i±off?jK16*JW«*o s c 1 3^*^KR|«o s 
C 1 ma x JCJB LTV^V^(C*|»©»JBHtt3llBl«JlO 
SC l^lMiiOSC Ima x KS LTV>S«^S: 

[0052] rcoj:^ lCf+^_bcOS^:M(fmO SClm 
a x fcJI»0**«»*i:«>|ID-e**:*t60tt»J|l© 

tOSClmax#R$oW535^tfc5„ ^co^ 

ffi -CHF3E ^ ft-C ^ 5 CO T*» coflftBlligg iE L ^ t % 
fejX> LTf+»±cO*^»^0 S C 1 m a x 
*oTV^5'bcOi:%^ibn^)o ^oT^co^lciliEl 1 
lfc**ix5J:3lc:**K«t*OSC lma x£Mfi;T£ 
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\z z <d t # ^mmmmmo s c i tt**M«*o s c 

1 m a x d: ^H5 0 

[ 0 0 5 3] D 1 2 ttfiTfc **©3* (C «t 9 n I sufnf <£> 
ffrJKI&XJftllilEttO S C 1 ***tt«*0 S C 1 m a x (C 

i^^Ltt^o bp*,. $m±mmmmmmos 

C 1 dS**JUllSII*0 S C 1 m a x \ZM IT ^5 OK SIR 
OS?jK»*lft«t*0 S C 1 #**BU»t*0 S C 1 m a x 

[0 0 5 4] r<Di 5»-»*±©»*BU«*OSC lm 
a x ill^<^*^fltt«t*iOPflT*ll^i:SOtiK5R(0 

iOSClmax^4.oTt^^b'Cfc§o - 

ML^i^^bn, »<-LTtmc±^)»*:Bl(Bt*OS 

o^^^fidl i 2 lZ7]k£tiZ> <fc 5 (cf^Mfto sci 
max IftftKO SCI 

[0055] ^WJI±oBf iKK*Bl«*o s c 

l^J:t/I+I±OfMIiOSC 1 m a x*S**5MR 

[0 0 5 6] mi 3^JSl««»*5ir/*2ftffiW^ 
1 3 Sr#flSi-5 £ SfWl^ry/S Olr^^TwT 

T12 0° ^ ^>^^StCV>-fft^<0^1Sl36SJE^-ta?E^ 
SttiCl^^f^/Sl ^m/vX^jLteWZMT I ME ^ 

BxaA^ft^o ^wy^s 2 -eiiafi i #*«»^ 

t ^ftj6*0«fBasjE«± JEA TDCffci d^a^WSU 
£ft5 Q as l #ft«8o^f W^««^EjB±K* 
T D C T'fo 5 £ # y 7° 5 3 Icit A^"C 2 

l#ftfRWiSEE*±5EjSTDC"r*>ai:#fcttl 2 
0° ^ ASSuOP#S0T 1 MEOOt #K (4 2*51 

«»*Ei±JEATDCl:*9, ttoTTl NT2 ( = 
TIME-TIME O) li2#«ffi#J&*JE*±*E,ftTD 
ca»fcm»-b*E;£f* 1 2 0° ^ y > ? \z.m~tZ>*X<D®f 
IKK BP*>awnateBLfc*IB*:*toL-CV^S. TIN 
T 2^tB^tt5ir^7 L ^^5 5(c^ir 0 
[0 0 5 7] -J, 5 2^ioV^T?t ; a2#^ 



8¥(^V^*ft^omtB* s EEffi±^TDCTfc5 t*U»T$ 
ftfct^fctt^T^^S 4 lCigA/"C 1 *ftffi»<a»«?T 
BfcKLfcBMUT I NT 1 ^3SfcU£ft£ e EP*>> 2#m 
«»36«JE«±JE*TDC-C*>6i#(Cttl 2 0° 

?&&m<DmAT i MEoo£#fctti#ft«wa*iBig 

i^JDCCfcl SotTlNTl (=T I ME — 
TIMEO) J* 1 S^fK8¥^jEJS±^E^TDC^^J±^ 
Mai2 0° ^7V^Clt^*t«l gp*>» 
JRffS^SLfcWPpBSraitoLTU^,, T I NT l dsjpffi 
^5^^T^7'5 5 (rittr 0 
[0 0 5 8] ^7"y^5 5 TNi&afc£<5^T* 1 
S^(OK ASft*^^S$K R ATE l*5tW*2*« 

COeSA^^S^^Ifi^KRATE 2tf^tfci£ft5 0 
KRATE 1 = T I NT2/ (T1NT14-TINT 
2) 

KRATE 2 = T I NT 1/ (T 1 NT 1 +T I NT 
2) 

E$KRATE1, KRATE2fi±^D<I^il5 

[0 0 5 9] ^V^r^T7 7 P 5 6 1-:&i^tt IME^T 
IMEO^Mo »»^»/KK*Bl«i*0 S C 1 , OS 
C 2<D»£fciyU— ^Vl-o^T!] 1 4fi*bm 1 7 Sr#figb 

Z>tzbb<DX $ > MTD^ l tztf-O? V > V h£ft 

5 e »v^7sT7 7'i o i -ctt«BB*6»a-si*riBaa 

^V^t^tc^^^y^l 1 3Mit£j\, ^777°1 l 3T 
liifBKiHSItOSCl, OS C 2#*£ £ft, 

t 1 " ^/ 77 0 i o 2«cilA/T*rasE-feviM 8 a, l 8 bfcij: 
D*m3ftfc#H5ctttt;i 1 a, 1 lbOSSTc^- 
itffiT c o «fc 9 t>K< ftofc^53&^S2pJg'JSft5. T c 
^T c o(Dt t^tt^^^^l 1 3iCil^ N T c >T c 
o<D£ y^l 0 3 Mittp 0 

[0 0 6 0] 77^7 P 1 0 3Tii»iSSiteB*(C*5^T*8 

»tf4#a*t*jfc* l «> b ftr v ^5 *»5a»asww * ft> mm 

•W*sfltit*U»feftT^^5i:#fcl4^^y^l l 3 (c 
iltfo rftK*tLT*B»«l*^ff Jh^:Li6?>ftT^?t^ 
itlC'l^f^yi 0 4(Cii^, 0 4^b7^ 

7^/1 1 2^^oV^TflT/lc^M8SOSC 1 &Mm£ 

ft 5c zmmmmmmo s c 1 offtu^ntt^^e 

tu^^-r^^l l 3 ic^o^TST^B^JlftBliSO s C l (4 
3?£$ftT*5«9, ^oTSf^B^MfiOSC 1 

[oo6i] 777/104 T'i4^ i ^±mmsmtt-t 
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6 a <D\htH)>bM2 (A) Ul*i-HMfcfcS<5^T 

as*|gi]£tu ffi*SJtA/F*a»ffi«RitOi: tl^ttOB l 

5 {z^-tW^E;i—^>^mfoo rix»c*tLTffi*RJtA/ 
F^a^KRJfCttV^i:*^^^^^^! 0 6tditA,T* 
^*RJt A / F as y - >T*>S *^5*»isW»J * n^>o £XB 
JtA/Ftfy — ^-e*>Si:#Ktt^y y^l 0 7ic51 

a, »S$KRATE1, # 1 ^±MtiOffiJIBJtir >1M 

6 a^U*^*<3#»USixfcffi*itO<HaEAA/F 

( = £J»j£A/F -3tt£*Jt) ^o<tO ? fiJiA^0#^rp^l 

a t zm^^^^hmmmmmmo s c 1 juntas 

[0062] OSC1 «-0 SC1-K0 2 • G a • KR 
A T E 1 • (AA/F) / (A/F) - At 

jkw^-e^ ^3/>^i o 8-ctttf«K*iittmt*osc i3fi«* 
J: 9 t*#v>*>53&^s*JSUSixS. OSCUO©^ 
t£f4EI 1 5 l^l^IEA-- ^VfCii^, OSC1<0(7) 

^ ^:i^T77°i o 9 Kit A/ -cose i &mt Lfca 

[ 0 0 6 3] — *\ ^^3/^1 0 6ld:fc5V^T£8SJtA/ 
F 3ft« y - > v > t fUSU £ ftfc t * . *> 2»tt:A/F 

#sy yfcfcsi: ^(wrt^^y^i i ofcii^, 

o->-^ 7i:± 5 *ft WwKASftiG a , 

KR AT E 1 , « 1 CO±aflfilS«5Jt-feyt 1 6 a ©ffiA 

lra<5#JiatlS*t*l3S«8it©«*A A/F ( = SJ»J:bA 

2tesc*^«w»*jK«t*o sci^masns. 

[0064] OSC1 S C 1 - K0 2 • G a • KR 
ATE 1 • (AA/F) / (A/F) /k 1 • A t 

^-e^^i i lTiwgfiMiosci^t 

*J&g(£fiOSC lma x J:!9<>*:#v^5^*U!SU$ti 
5 0 OSCl^OSClmax^i^ (£1413 1 5 iC^i" 
^lEvl — ^>^m^, OSCl>OSClmax(D^ 
l:i^T'>^ 112 ^ii/uT'O SCI SrO S C 1 m a x 
£ Lfc»H 1 5 l-^i-^jE^-^XCiltPo 
[0 0 6 5) il5 iC^f^oEA— ^>T-fi4i*«3«>fC 
^T77'114 (CioV^T| ! f/RK*lUl8«*0 S C 1 
tMHOSC 1 ma x t^P B 1(;feS^WJ»JJ 
jlSo OSClma x>OSCl>0T*J)5tffl:^ 
T^^l 1 SlCiS^T^l^TMil^ii-fe^f-l 7 a 
^HJ^ttJEVdSO. 2 (V) i0. 7 (V) OPflTfcS 
HP*?SS 1 ©T*«ffi*RJt-fe 1 7 a Id £ 9 j& 

So 0. 2<V<0. 7(^i#irii^7 : -^^ P l 2 7(Cii 

tfo rjxraito. 2<v<o. 7-c#t^£#t;:(4;* 

TyZfl 1 6 (CifitTc 
[0 0 6 6] y/l 1 6TJ4VS 0. 7 T*fc5^5 



XWlEimXKO S C 1 ASjEJffSJxS. 
KOSCl=KOSCl • (1-/31) 

r l f4i J: 5 VJ\£^iE£>5E»-cS>3 0 Sfoti 
©t#lui4*]Effi»KOS c 1 tm 1 1 fc*£ixa± 5 

(*>^l*bti5o Rl^fy^l 18T*liOSC 
1 2&S**]ft|«i*0 SClmaxt £;ft5o 
[0 0 6 7] — ^^ry^l 1 6 Cfc^TV< 0 . 7 

If 1 7 a K «£ 9 tea 3 jh,fc£«SJfc# y - 
\%**ry?\ 1 9(^iS^, 2fc5£fc£<5v^T»«lfcl/k 
1 <Dk 1 <E>tea*MSr£*L5o 
k 1 = k 1 • (I + 7I) 

::t-7 1 (4i «t 5 *>/h$t^jEo^ifcT*fcSo 8ot: 

"btL^o ft^t^7 ^ 7° 1 2 0 T'(iO S C 1 i ^tl 

[0 0 6 8] — ^T-77°l 1 4 MteV^TO S C 1 m 
a x >OS C 1 > oxtz^k WftlZtltLkZiatX-T y 

•712 1 izmAsx-BrmsstmtfLfflAo sci &m±mm 

OSClma xT-&3ri>5a>ri s *JBU£;»X3. OSCl = 
OSClma xCD^#(d(4^-r ry^l 2 2CliiA,T*V^ 

o. vxh&fa&fr&pmztiZo v< o. 7^^#, 

ffi«SJt*sy ly^X^k tttZtexTyT'l 2 3(diiA/-C 

^s^^ftB^Ko s c i assess £jh,5 0 

[0 0 6 9] KOSCl=KOSCl • ( 1 + 0 2 ) 

r :ti3 2*4 1 i 9 t/hj^iE^tffoSo ffiot: 
©i:#i:ii*]EffftKOS C l ftsgl i 2 l^^ti^J: 5 
Kit** L* fen*. r*Uc*tU ^f^l2 1l:*5 
V^TOS C 1 ==0 S C 1 m a x Xteftl,^ kPlftlZtltz k 
%\Z.te*y-y7°l 2 4«/vtfiIilRltOSC 1 
3ftS»T?ife5^5d^S«B'JS*t5 D OS C 1 - OCOt #K 
(4^-x^^l 2 5 tcagA/T'V^ 0. 2T*>5^5d»3*S*lJ 
S'JSix-So v>o. 2(Dk$, IP*>JB l ^T8tt«J3S«8Jt 

#(Cf4^^^^1 2 6«CitA/Tjt*»C*<5ara«tt;l/ 
k 1 Ok 1 <DteasjE»f£ft5. 
[0 0 7 0] kl=kl • (l-y2) 

2i4i x *) h'\^^iE<DjEmxhz> 0 ffiot: 

£>i#(a4k l Offl(4[g] 9 (OT^ttSJ: 5 t«d^*L* 
^Ix^o 2 7T*«4S2(0±*MiJSA«Si:b*ir>^ 

1 6 b(Offl^^fell2 (A) t*i-BBffi»cS<5v^rlHH 
*ttfcffi«itA/F3ft«tta**tS. i^V^T^r^/l 2 
8^ttwO^«JtA/F*S»^«ltTfc5^5^*iJ 
B'J^ix, S*M:A/F3»31|fca6J||RJt©i:*tttEll 7 [z 
TF-fWiEfr- ^V^iiltr 0 r C *t L T 3S«S Jt A / F 
mfcQmtXte^kZ^itxTvT'l 2 9 tiBA/TgS«S 

jtA/Fjftsy-^TjfesA^^aswausixa. ^^la 
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/F#y t $ tZ&X'r yy° 1 3 0 fcii*, ^ 

7KJ; 9#ftbft*:«A£SlftG a % # 
K*K RATE2 V SI 2 0±aE«2S«SJt.-fe..>"^ 1 6 b c7> 

tti*^*^#jiffl*iifcas*Jt©fliitAA/F (=gs* 

V^»^feJ*KBfc*K«*OSC 2**»ttJ*n6. 

[0 0 7 1] O S C 2<-0 SC2-K0 2 • G a • KR 
A T E 2 • (AA/F) / (A/F) - At 

Sfci^-e;* 3 i ■c#if?3K»*jK«*o s c 2 as* 

Id I*® 1 7 \Z7^-tm^£jV-^-^[Z.m^. O S C 2 < 0 CO 
ir #{-fi^X5/^l 3 2lCilA,-COS C 2 L/c& 
Ell 7 ^*+<UFjE^— ^X^iitPo 
[0 0 7 2] —if. **ry-f\ 2 9 ^*5V^T3gHRW:A/ 
F ^ y - ytfti ^ i ¥USU £ it*: i: # . iP^ffiiRtt; A/F 
^y ^fT'fo^^^^ll^T^/l 3 3K:at^ 
d — ^ — ^ 7 dJ: «9*^?>tL^KA^a:G a , 
KRATE2, m2<D±ffi i i%\&#Ut J £^D- 1 6 b (Dfttl 
^*<3#«a*lx*:ffi«WtOfflaAA/F ( = ffl*SJ*A 

jfe**»b»*ifc»iiw*os c 2a«wa**ta. 

[0 0 7 3] O S C 2^0 SC2-KO z • G a - KR 
ATE 2 • (AA/F) / (A/F) /k 2 • A t 
JJCVvC*-^3^1 3 4-CttafjK**KHtftO S C 2 
^J&gSftO SC2maxJ;!) * # V n^^^^^S^iJSU £ ft 
5, OSC2^0SC2ma xCO^tlC^il 7(C^f 
4£IEA— ^^IdiS^ OSC2>OSC2max(0^ 
(CI^J^^^^ 13 5 JCliiAy-CO S C 2 £rO S C 2 m a x 

[ 0 0 7 4 ] 12 1 7 (^^-r^JE/V-^ >T1itfffl^C 
^s/^l 3 6 Kl:teV*T»jfc»*Kllt*0 S C2^*t 
*^Cjffi,8fl*0 S C 2m a x ©M»C*>S^5*>*SiRJgiJS 
ft5 0 OSC2max>OSC2>0tfcS^U^ 
7^13 7 {cmAsT*m 2 (OT««ffl*BJt-fe >tl7b 
(DtttfdWZV&O. 2 (V) ^0. 7 (V) <DmX*fo& 

**&t>\ BP*,»2 0T««3S*8tb-fe^lM 7 bl^i«9^ 
111 * ftfc£*ttas3SHft£*Jfc-cfc 3 a*ffj6>d**U9J Six 
5 e 0. 2<V<0. 7(Oi^l:Mlt^ ^^Sr^T 
-T^o C*LfC*j-LT0. 2<V<0. 7T*^V>t^(C^ 
xTyfl 3 8(cigir 0 

[0 0 7 5) 777^13 8X*i$V^0. 7t'fc5^g 
a>a5¥U»]$ft5o V^0. 7tfo5i§, BP*>3?2<£>T 

SKffiiiffi*8Jt-b ^f-i 7 b {zx v »uj*nfcffi«tt;as y * 

THFiE«»KOSC 2*»R**t4 
KOSC2=KOSC2 • ( 1 - jS 1 ) 

r wt?/3 i tti J: 9 t>/h$v^iE(0Ctt'efc5. Sot: 
cot tldtttfiEffftKOSC 2i««^*L«>e>ix5. ft 
IWy^l 4 OT'liOSC 2^tMltOSC 2 
ma x <!: 



[0 0 7 6] — * % ^^l 3 8^*51>TV< 0. 7 

fi^-r^^i 4 iKit*, ft^KS-^TiSfleJfci/k 
2 Ok 2©<t^3E*fr*ix5o 
k 2 = k 2 • (1 + 7I) 

nil J: 9 fc/h*v^jEoffi»-c*>5 0 ffot: 
Ot#l£tek 2©tt^if*:*L«>bixSo fti^-C^xs/ 
7 e l 4 2-CfiOS C 2;ftS*£ £ix& 0 
[0 0 7 7] — ^ ^7^136 (CioV^OS C 2m 
a x >OSC 2 > OT^l^irWJ^nytttiCii^^^ 

7'i4 3 \zm/»x*$t mmmmmo s c 2 ^ft^juiBsa 

O S C 2 m a x T'$)5^5^^WJ$tl6 6 OSC2 = 
OS C 2m a x <D k £ iZ&Xy" 1 4 4ldiiA,T*V> 

o. 7-x?*>S36»ff^3as*jsij*ixa. v<o. 7cot#. 
BP*>*2<OTa«26*RJt-fe>'1H 7 bKJ:91$ttl£*ifc: 

»5t K *<5 # ttEfllft K O S C 2 # JESr £ *L S . 
[0 0 7 8) KOSC2=KOSC2 • (1 + 02) 

r r-Cj3 2f*iJ; 9 fc'h£i\E£>;£|£-efc6 0 Sot: 

<04:#tettMFjE««KOSC2*li**U*6*Lao - 
WrJtL, 77^^14 3{:jol^OSC2=OSC2 
m a x-CttftV^*USiJ*iXfci:*^tt^7 t s'^l 4 6 id 

m^xnmmmm&Mo s c 2 ^*t-*>5^5^*ijsu 

£ix5o OSC2 = 0<^)^#IC(j:XT^7 B l 4 7 (ciiAy 

tv^o. 2^fcaa>5a>as*J9J£ft£ 0 v>o. 20 
i#, BP*,JB2^T««ffii»it-fe>"9- 1 7 bid J: fl^tti 
Sixfc^Bi:l:^];->X'^v^^#ic:^^xy^ 0 l 4 8 K 
ii/yTftS;^*<3#iS«Jtl/k 2^ k 2 0ffi^S*fr$ 

[0 0 7 9) k2 = k2 • (1-7 2) 

m^<ommmMi$mT axj i *5±w3B2*«»^<oitt» 

•Wi*IBTAU2 0jmj^— f>i:ov^Bi 8*5 it* 
SI 9Sr#BgLooRWt5. **5 % rOA—^Vttifep! 

[0 0 8 0] Ell 8*5<tt/iai 9^#RSi"^i:S-r^* 
IC^^^/^2 0 0«C*3V^TH 3 (A) te*i"B8«j&»&# 
fcthfcftMiiGl (Tc) 0 3 (B) (d^f 
BB«*»6*«>fenfc«fb«*DK l t©«Tib5**tt 
BtiOSClmax (=G1 (Tc) -DKl) 
Jii^o ft^T^r^7 p 2 0 1 T'i^SiOTtJ: 9l^t 
**UB*0 S C 1 m a x litfjEffiftKO S C 1 
^:i(aotiMatosc lma x*S3E«f*il 

[0 0 8 1] 

OSClmax=OSClma x -KOSCl 
ft^T^^^^2 0 2T'llSMltOSClma xO 
WWWIiOSCl 1- e f k $ix5o ft^T^x 



(12) 
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5/^°2 0 3T^ill5 (a) fc*^ 

MWTAUB 1 Zkt^-C^y 0 4 

-cai^jKttgRKMtso-s c i t-nrnmrnmosc i r e 

f ^^L^^^/j^j^US'J^ix^o OSCl=OSCl r 
e f©t*l:ii^f^2 0 5(^^T*^P«WB^T 
AU 1 *S**i»|SWI»H*IBTAUB 1 £ £H5o 
aitOSCl=OSCl r e f -X?*Wk i? iZltXT y 

7°2o 6 (citA/^fffjRKaeiKBiiio s c lfr&wmm 

OSClref^ fc/^*U^*S^*Jg«$ix5. O S 
CKOSClre f <£> £ £ 7 1 * 7 2 0 7 iCiiA, 

(KR> 1 . 0) ^t^ItiaotWfM^ 
TAU1 (=TAUB1 -KR) 3&S»fcU£*t5o -*t£ 
SLTOSCl>OSCl r e f CO £ # \a$X 7 y 7 2 

«KL (0<KL<1. 0) ^ilf^riiaoT 
ifWJHTAUl ( = TAUB1 -KL) ^KtHS 

[0 0 8 2] ^l/^^T^7°2 0 9 -C 1*124 (A) t-TF 

+BB«*»b*abbttfc**»llt*G 2 (Tc) h 14 
(B) *C*i-BB«36»6*«>bn*:*<b«*DK 2 £(£>« 
tfcSfM8lOSC2max (=G2 (Tc) -D 
K2) *«»ai*lxa. ftWf$//2 10TI«^: 
^-T ± 5 lil**:jlJMt*0 S C 2 m a x «E»KOS 
C2^ft5:^l:J:oTfMiiOSC2ma x 

[0 0 8 3) 

OSC2ma x=OSC2ma x • KOSC2 
ftV^T^-r s/^2 11 TiifWWtOSC 2m a xO 
¥^36 s H*ltt«*OSC 2 r e f £ £*lZ>o ZfcWC;*^ 
^2 12X1115 (B) ^*i-^5/^fe**J»»* 
W$PflTAUB2^ffi$il2>„ ^^7^^2 13 
T?tt»3RK*Jltt«t*0 S C 2 30S BflUttMO S C 2 r e 
f i:^LV^^S : ^ s WJ^tt^ 0 OSC2=OSC2r 
e f <Ob%\Z&*7y72 1 4i:«A/tlWIWfflT 
AU2^S$iWPlltffl1TAUB 2 £ Zfr&o ZtllZ 
»LTOSC2=OSC2r e f T??^ £ # iCte;*^ y 

^215 ^at>0T»f jK»*K«ao s c 2 # nmmm 

OSC2ref±9 fc^/j:V^^^WJ$ix5o O S 
C2<OSC2re f^tJCI^T 7^216 (-it A/ 
■ca**S»*l*«FriBTAUB 2i:y yf«jE«»KR 

(KR>1. 0) fc*jlt5:ii:J:oT«Mit#B 
T AU 2 ( = T AU B 2 • K R ) T&S^fcU £it5o -ixt- 
SlTOSC2>OSC2 r e f <£> £ # (CIS^T" y ~? 2 

1 7 \zm/vX~m*mnm%n$r$T au b 2icy-vt#aE 

fiiftKL (0<KL<1. 0) ^iSt^riiaot 
iWi»f P lTAU2 ( = TAUB 2 • KL) #3lfcti£ 

[0 0 8 4 ] tliEMKOSCl, K0SC2O 

Ill^^O'Mttl/kl, l/k20kl, k20Hi 



s<y # T y AM 3 5 rtKEIBcF *L5 0 ID 2 O^bH 
2 3^m2mM^lir7fkir 0 m 2 o &pmirz> £ z <o% 2 
H16«'Ctt3Bl«>aR*R»BS4 a G>An«B*5±tfJB2 0R 

£u§8S4 b COAP§[5tC3fe^B 1 <D* o 5, 9 a *5± 

-7F/^9a, 9 bt*&*ttfc1rZ>mW)*—? 4 0 a, 

4 0 b lzm$££frlZ> 0 El 2 1 (A) \$%\<D*U y Y)V 
#9 a 1 i:T^iryU^^KOBg5i*4L 

£tf>BB«&*LT:fc5!9, 121 (B) liS2^Dyh 
^u#9 b^SSBBBETA 2 £ 7 ^ ir^^VuoggjA^fi 

-t*LfeoBH«*SB«§H«TA l, TA 2 £#5± 5K*t 

JE-J-fciiBEft^e— * 4 0 a , 4 0 b tCioTSIEijbS'J^^tl 
[0 0 8 5 ] CL (Dm 2 ^iS^yidjo^T tlH 1 37^£>IH 1 

t#(:ii«S3til* Wi^o±#M;i±3 h^^aEBSrHJt 

-rsfc«x^«sjt36*y *^£ sii5ft«8^py 
«»ossfl»jt36« y-v££*x3£^ fcwt«Hia* 

:/£ SttSSLfBW^^o 9 a ;Xf2 9 b (^BBS* 5 

[0 0 8 6] ^tccco^2|l^^^^!Jtc^v^-tffiv>bi^T^/^ 
SMfW^TAUl, TAU2<^fffi;l/-fy|:o 

^CO^— ^>^J*iSLSItT^nSo S 2 2 *5 ±1/13 2 3 
^#BSi-^£*-r$0^t-^^^7 o 3 0 0{C*5V>TID3 

(A) te*i-BB«*»6*fe6,n*:**Bai«G 1 (T 
c) h i3 (B) K*i-H«*>6>*«>6Kfc*fb««[ 
DKltoat-fcSftMiiOSClma x ( = G 1 

(Tc) • DKl) *SJIfcH£ft5. ftV^ry^SO 
1 Tli^^tr^i- ± 5 ^**BH8t*0 S C 1 m a x fctf 

jEAMRKOSC l ^gt^:i(aotfMlio 

5 C 1 m a x ^JE$r£tb5o 

[0087] OSClmax=OSClmax • K O S 
C 1 

2fcV^*^y:/3 0 2T*f***J]jU?|i*OSC 1 m a x <D 
^IMSftOSClref t$n§ 0 3fcU>T*T- 
5/^3 0 3T*^I215 (A) \Z^1r^yZffrh&*Mnm 

-cttj^jKitafKUiso s c 1 a* smmmo scire 

f £^LV>^^t5^^iJS i J$3x5>o OSCl=OSClr 
e fOtlCI^T^SO 5(CiiA/TlWPt^0t^T 
AU 1 ***«*H!(|W«fllllTAUB 1 £ $ix5 0 ^ixlc: 
*tLTOSCl=OSCl r e f T*#l^ £ # f^tt* r ^ 
7^3 0 6 tdatA/Tflr^^MltftO SCl^g SiKttA 
OSClref i5 V>#^a^rt^ s WJ£ tbi. O S 
CKOSClre f CO £ # IC^^x 5/ ^ 3 0 7 (dii/v 



(13) 
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■V'M^Wmm frWZffl TAUBlC^y f-flijEffiSK R 

(KR>1. 0) «r**-*-6Ci:KJ:oTj||R»«Wl*IB 
TAU 1 (=TAUB 1 • KR) rt*JI Hi- 

[0 0 8 8] i^V^t:^f^7 o 3 0 8Tlilil2 1 (A) Id 
Tj^^n^^ l^o^ a <7>a«BB£TA 1 ldj*'> 

ttUEffiftKD (0<KD<1. 0) ^mW-i-^^t^X 
oTB«HICTAl***|jE*n*. ttoT*lftf«#<0 

ffilHWi-^^ l 3/ W^#9 a oBBflE* s «iWi:Lft& 

[0 0 8 9] — 77^/3 0 6C^TOSC 1 > 
OSC 1 r e fCfeStWKSnfcitl^ry^S 

0 9 i^iiA/-ca*«w*«^riBT AU B 1 \Z V ->*IjE 

«KL (0<KL<1. 0) ?:fft5: t Idiot 
WtltffiTAUl (=TAUB1 -KL) J6*||£ttl£ 
tlSo ftV^Wry7 0 3 lOT^2 1 (A) td;^£;ft, 

RKU (KU>1. 0) ^(CioT@1iF^ 

«TAi#«ESft5. teoT»i*«»©aa»Jt*y 

[0 0 9 0] gfcl^-C^-r^S 1 1 "CttEl 4 (A) *d7^ 
t^^^tftb^tiMitG 2 (Tc) i:, 14 

(B) IC*i"§a«^b**t)bixfc^b«*DK2 irCOfS 
■Cfc^MSiOSC2max (=G2 (T c ) -D 

K2) ^Iffl^^ 0 fti^f^/a^T^S^: 

^1" J: 3 {C*^:JlftgSaO S C 2 m a x iCtfSE^ftKOS 

c 2 &mnirz> ^t\z.£<> xm±j&mmo s c 2 m a x 

[009 1] OSC2ma x=OSC2ma x -KOS 
C 2 

ft^T*:*^ :>-:7 0 3 1 3T*ttft:fcaftHi40SC 2m a x tf> 
^ilMHOSC2r e f ^il^)o RV^^T" 
^7'3l4T*(ii5 (B) 

WflSHTAUB 2^^a^tt^o 1 5 

ttm*JKK* JBt«t* O S C 2 3&« S«ffll8*0 S C 2 r e 
f t*LV^g^*lJSiJ$^So OSC2=OSC2r 
e f ^^#1:14^3/^3 1 6fc3tA,T*W*W$rJJT 
AU 2 ^g»f«MfplTAUB 2 vLixld 
»LTOSC2=OSC2r e f ^ 1 1 Ktt:* y 
:/3 1 7fcifiA/T«*»*aft«*OSC2dSa«flft»* 
OSC2r ef J:^) fc^ftV^5*^*J*J* Jx5« O S 
C2<OSC2re f <b # fctt^T" 5/ ^3 1 8 tCii Ax 
PSPJ] TAUB2(:yi/ ^WjE««K R 

(KR>i. o) Srftff-rsr ir(cioT^«W#ra 
TAU 2 ( = TAUB 2 • KR) j»JfHJ£:h,5. 

[0 0 9 2] 5^^T^T77 e 3 1 9^(412 1 (B)IC 
*^X5S2/^P^ h^#9 bc0llifTA2l:S'> 
ilEiltKD (0<KD<1. 0) «rf?t^:i(a 
oTI«B!«TA2#«ESft5 0 !SoT«2«fW»0 



SS*Jti^y ^^cStt*i:J|S2ft«»^0!)«Affift**: 

[0 0 9 3 ] — * % ^-T ^^3 1 7 (C^oV>TO S C 2 > 
OSC 2 r e f X~%> Z> t Wft £ flh t y 7° 3 2 0 Id 
iii A* "C "itiH" 8# Pp]TAUB 2 ^ y -^MiE^K 

l (o<kl<i. o) ^sst^:^aoTif« 

MATAU2 ( = T A U B 2 • KL) #»£B£;ft5 0 
JfcV^^XS^a 2 1 tlii2 1 (B) (C>r:£;ft,6l?2 
h/Wf 9 b0liHSTA2 ^it**fjE«»KU 

cku> i . o) *mm-%z tic xoxsmmmTA 

[0 0 9 4 ] 

C, C OfcitfN O x Srftff ic^kt 5 w fc AST* 4. 

[B l ] rtHMBB^fcH-Cfca. 

[113] H5ttt^^f^D n D<Dt#^S^MSftG 1 (T 
c) fcJ:i;m«DKl^titfc5o 

[04] H^±^^0fD n pC7>t#coS^Mft^G 2 (T 
c) *3J:t«e<kff»DK2*:StB'C*5. 

[B 5 ] S*«SWPS4tB*RITAUB 1 , TAUB2(0"7 

[B 6 ] IfrMmXJftlttO S c l OfM»*tt*»Wi-6 
[12 7] fiEffiScKOSC l*5it/««Jtl/k 1 Ok 

So 

[18] fiEffiSKOSC 1 *5 ±l«**Jfcl / k 1 Ok 

So 

[19] KStKOSC l*3±tfi££Jtl/k 1 Ok 
[B10] fiE«»KOSC l&il/ilgfcbl/k 1 O 
[Hi i ] HfiEfliftKOSC lSsiVitfttbi/k ico 
[Hi 2] HfEftftKOSC l*5±t/i*«itl/k l O 
[Hi 3] fflft*»E**rHtai-5fc«>W/u-9-^-C*> 

So 

[Hi 4 ] ffrmmmmmo sci, o s c 2 ^ntB-r 



(14) 
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[mas] mmmmmmo sci, o s c 2 zmtti-t 
in 1 6 ) nmmmmosc 1 , o s c 2 tti-r 
m 1 7 ] irmHXJRHEfto sci, o s c 2 srjiaa-r 

[il 8] »Ilt^TAUl, TAU2?r®aii-5 

[HI 1 9] «5W»4tWMHTAU 1 , TAU2^^tHi-^> 

[02 0] ||l2**«fc^i-rt*8«B80±«cBI-e*>S. 
[02 1] ^n.>h;l/#<OllPI$TAl, TA2^^ 



[H2 2] *M»B»WTAU1, TAU2^^tB-T5 

[i2 3)»lWPflTAUl, TAU2^ffit^) 
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